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Introduction

6
Optical fiber sensors have been widely used in measuring various physical, chemical, sensors [7] [8] . However, it suffers from a narrow measurement range especially when used for 13 strain sensing, and consequently requires a mechanical arrangement to improve the 14 measurement range and a complex interrogation system to achieve a high wavelength 15 resolution. A single mode-multimode-single mode (SMS) fiber structure has also been 16 proposed as a strain sensor as it generates a sufficient bandpass spectral response for a given 17 wavelength range [9] [10] . It can be used as either a stand-alone sensor or an edge filter that 18 interrogates an optical sensor such as an FBG. Since an SMS fiber structure is much easier to 19 fabricate than an FBG, a sensor based on an SMS fiber structure will be more economic than 20 the one based on an FBG. In the past, the SMS fiber based sensor has been exploited in various 21 applications such as displacement [11] , pressure [12] and temperature sensors [13] [14] .
22
A straight SMS fiber structure can be used as a load sensor, but just like an FBG sensor, 23 a straight SMS structure suffers from a narrow measurement range, due to the limited strain 24 that can be applied to avoid breaking it. In this paper, we propose to use a bent SMS fiber structure to measure load or strain. difference of the two beams could be described by:
where λ is the input wavelength, n is the refractive index (RI) of FPI cavity, and L is the length 15 of the FPI cavity. When a perturbation is applied to the FPI, the phase difference ∅ between 16 the two beams will be influenced because the cavity length increases. The change of ∅ 17 contributes to the interference shifts, which allows the FPI to be used for temperature or strain Light from an Erbium amplified spontaneous emission (ASE) source centered around 10 1550 nm is launched into the SMS structure. The light injected into the MMF from a SMF will 11 excite multiple modes propagating in the MMF. The output spectrum measured at room 12 temperature using an optical spectrum analyser (OSA) at a resolution of 0.05 nm is shown in of multimode interference and recoupling within the SMS fiber structure. As observed, the 17 comb spectrum obtained has a fixed peak to peak spacing of about 11 nm. The interference 18 spectrum changes when strain is applied on the multimode fiber. 
7 where n0 (x, y) is the refractive index of the straight fiber and Reff is the equivalent bent radius 8 which can be expressed as follows [21]:
where R is the bent radius of the fiber, ν is the Poisson ratio and P11 and P12 are components of interference comb spectrum shifts to a shorter wavelength as the load grows. In addition the 18 peak power also increases with load increment.
19
The relation between the peak of interference wavelength and the amount of load at two load. This change of wavelength is too small for practical load sensing since the signal can be 17 corrupted by noise from the instability of ASE source and ambient temperature. In contrast, for 18 the SMS structure, at D2= 7 cm, the wavelength shift of 2.64 nm is obtained at maximum load.
This shows that the SMS device has a higher sensitivity than the FBG. 
Conclusion
22
In this paper, the performance of a load sensor that uses an SMS fiber structure integrated 
